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COPYRIGHT 2 003 DERWENT INFORMATION LTD 

TITLE: Ferrite stainless steel with oxidn. resistance and high temp, strength - contg . 
nitrogen, silicon®, manganese®, chromium®, aluminium®, copper®, nickel®, tungsten®, 
titanium®, niobium®, sulphur® and iron® 

PRIORITY-DATA: 1995JP-0060934 (March 20, 1995) 
PATENT- FAMILY: 

PUB-NO PUB-DATE LANGUAGE . PAGES MAIN- IPC 

JP 08260107 A October 8, 1996 011 C22C038/00 

JP 3067577 B2 July 17, 2000 011 C22C038/00 

INT-CL (IPC) : C22 C 38/00; C22 C 38/50 

ABSTRACTED- PUB -NO: JP 08260107A 
BASIC- ABSTRACT: 

The ferrite steel contains (wt.%); C: <v p.015, N: < 0.015, Si: 0.8-1.5, Mn: < 0.8, Cr: 
11.0-21.0, A^p 0.01-0.10, Cu: 0-0.80, Nf: 0-0.80, W: 0-2.00, Ti: 0.05-0.30, Nb : 
0.10-0.40, S: < 0.020, and Fe the balance, and satisfies ( Ti/S ) : > 15, ( C/S ) > 0.5, and 
Ti-C-S group inclusions are deposited in steel . 

USE - Used for exhaust gas ducts of gas turbines, waste heat recovering boiler ducts, 
and automobile exhaust gas manifolds. 

ADVANTAGE - The ferrite group stainless steel has oxidn. resistance and high temp, 
strength. 
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(57) 

[«] C : 0.015 %IXTs N : 0.015 %&T. Si : 0. 
8 -1.5 %, Mn : 0.8 %fcTF. Cr : 11.0-21.0%, A 
1 : 0.01—0.10%. Cu : 0 -0.80%. Ni: 0—0.80 
%, W : 0 -2.00%, Ti : 0.05-0.30%, Nb : 0.10-0. 
40%. S: 0.020 %&T. Feti£V^Wm<fo: 
frbJ&.hmL*-%L. Ti/S>15. C/S>0.5 *»fc 
U il+KTi-C-S^4!Bj*^tiJLTV^. 
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■SfflV Si "ft" (VO 



WEST 



1 

immi nm%x\ 

C : 0.015 %IUT, N : 0.015 %ITF, Si : 0.80-1.50 

%, 

Mn:0.8 %WT. Cr : 11.0-21.0%. Al : 0.01-0. 10 
%, 

Ti : 0.05-0.30%, Nb : 0.10-0.40%, 

Cu : 0 -0.80%, Ni : 0 -0.80%. W : 0 -2.00%, 

S: 0.020 %UTF, 

S>15, C/S>0.5 Sril^rL, g3+£Ti-C-Sjkfr 
[0001] 

[mm±nmmttm *wm, muxm -cw±, 95 

0 'mT<rmmm®fiX%W%X'<r)Mmmb&mi 
&blzf£ixtz7x7-<( Y&XT->l-x®l,zmtZ>. 
fc. *»BJti, 600 *CtLh, 900 'OXYXm^zhtz 
-5 T <£ffl § tltz^r&tzmm b & h Lavesffl^f ffi iz£&%i 

fctmmw&T<mm i temz®MX'hh z t *<m 
fc-M>Nb£:t7 yjhx7-vuxm\zmt&. 

[0 0 0 2] itz. *Wm. 10-20%fct>3iSvvk# 

mmcommmut fix*? x-*.m- i x * ->w&g&tf 
»ix, mmizu, mim&tfxztmt-t&msim 
mx?-\iv<nim®iix79 Y&zmwsmxi 
^-??Ym<nm , fk®iix7 j ?y, mm\%^-*- 

■t^izmx-h mmmt ®m>mzmrz7 x ? 
4 Y-3kXT>\'xmizm-h. 

[0003] 

7 x5-f vjhxry^xmit.. ztcm 
Zis^L%^t£*)*-XT-i-4 h^xy-y^xmiz 

<, ®mzfeLxcoft^t*ffimz%<<)%^mnx& 
[0004] &ta. m^M<r>7s. : 7-i y%xt>i/x 

MbLXli. JIS £fcV>TSUH21 , SUH409, SUH409L , 

swmtfMfflLZtix^&iK m&m&fz-sthxmwi. 
^%Zt,zt5^x. t-XT-t-J bRXTyuxmnxV 

mms-tnttrnzzcz^tf. mviX'iittm^x 

V VI b frk , fc-f^KSU^fc J: 409Ljfc*<fllffli3 t L 

Teismsfm^, mr* mmmx-m^tix^z 

[00 0 53 -^r, 7x54 h&XT-yuxmimWffi. 



2) #^8-2 60 107 

2 

£. ftl;:, 650 •C$-et-Siagl*T'tf r )Sja5iJgfiT<±- 
6. ££>C. 850 "C^iSi.SfflJgiieT'^Kfl:1*t>e!j# 
[0006] bZbX\ fiififcfctt^x^ h*^f 

>vxm<nnmm<?>%&t.z\±tt>%* u>t 0 . 

*^IIgt^oT^S. flUtf, SUS 430L&, SUS 436L 
10 SUS 444 SUS 447J1 Jffi<?>^i#f>hWfiJ£7 x 

7 4h&XT>uxmtmffltztix^&> Ltzifi-^ 

X, W&7x74 h^Xry^ffltfeV^Tt,, SiJgO 
#T*>9, Wlt<f, 950 \»K<OflWl»^X*qB«-* 

x.y4 VXT-yvxmx-h*), SAHkfcfHSttfflttffi 

20 [0 007] *3RttO«Al*:&7x7>f hAfyWl 
SCIttcJ: 0. 100<rc3fi»TflWiyi:WIWfctt*JMILT 

[000 8] J;0«iaffl3il6](tO«Al-S-*7x7^h^ 
yi/7.iBt LTti, i8Cr-3Aim*^ft-(t;S^-Ci3 

[0009] 7x7-f b%tXr->\sXM<omWHmZ& 
#-tS»7C»tLT{±. Alt^r^-CSi^S. Lip 

30 si ji^jinasjn-ri. t mnn&t&i < « 

h Z b X 0 1 % SriGSi. T %mzmwt h Z b ti^WtS: 
[0010] ^WjS, LA'L^* 5 ^ , #^B862-14626 

5rO : 0.005 %5fel, S + O : 0.008 %*ffib?&Z b 

izz <o»m'<r>mmitm i vmz*.& t ix^i . 
coon] iMzwmzxtm. mats h+ko.oixiw 

40 &£*£*l£S{i, |Bl!;<ilWCff : itri)Mni:JS^L-C 
MnS Sr^fi£-r !.*>*, MnS li, H&WHtcSfeSfl/SH* 
(C(±, LTCr-Mn- O^K-ftftt^L , ffl&Lfz 

\m. stow, s^tite-riikjwaau^ 

0, ±ie^ffl^^^T'Ji, JS+WSt OSSrO : 0. 
005 %*ji, S+Ot'0.008 %5|5ffli:f i^fc-CSHPS: 

&mi%tffoz>b bx^t. ca. Mg, ^±mt 

50 JR. Y#^Mn i 0 i S t C0l&-&7)*^< , i 0 
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3 4 

zi&fcitmmmzztizzz&mwmz^xij k, eoo -etui. 900 ^tt'^b^k^ot^s 

«« W»t UT V >4 . tvfc«&fc:IS]S t &4 LavesfflSfaSO: 4 HMk t ©334 

[ 0 0 1 2 ] «iW60-1453S9fM»B4. *«T<^«fl»«»St««^* 9 . *&. 10~20%tv> 

a. ©sKfi^Hift'SrtvfciSiaafcffli: txi.o ~2.o ^-r4x*-yNo$gstt*wiTfc o , mta. *fc 

Xnsami 6.0 ~20.0X<OCr^#t4«affl7 safe******* fcfcMWRW^-tf^lWW 
[0013] Zft%PJKU. «*^DSi»7W£?ST'tf) h . itW8MKV-*-/U h'fc J:tf 7n>- 

Zr. Ta. Nb<0i!'-'5r<fciiaS:*#t, ^<fct»C% 

+ N%iOft^*t6W*^Lv^*#SL . A^NbCo^ [00181 

Ttt. J:I8£0.3 %fc U fc t>0. 1 %*W£Nb [WB*«Hfc-r*«:«>^Sl *WD»4>tt, § 

£##£-£4. 4*. AlSr0.5 %OTa5«-6tf s . **i »*3WW-*<, ««*H*«fc. Ji^^J: ?%m% 

14816 iCBUfC<?5?9saiWldS«i*««i-4 fc*>fc#£fc fcfrTCttffl LT £> . BrW^aSrlSWe^ 4iH*&£* 

[ o o 1 4 ] fc ft%m?-t*><Mm£ix6. i o o 1 9 ] ^fc*>, **ras:fcw-*ttJWiawst *> 

$<98ffiS^;:#oT±#^4«faC#>'?. WcHHK T'&4. 

«^^*«fifc-riii:*>fe. flawiMXrCttJ: 91300 (i) ©*»KfcW*W*tt*H-#'Cfe9. 0**2:10 

•cat. 1400-ca^'n^ftii- sBB*n«j:dfc4r*)o 20 *^2o%*#tS6oo x;£H£4j:3fc»sa»*T*>w 

*m-riMm#4 9-taa<w**mtfc*. « a= o.kklsox. cr : 11.0-21.0%. ai : o.oi-o.io 

1 if, lKxrca-cjiaaeM xwtt-c* -> *:* w *«* % 

650 , CiS«*t > ±#-f fcfc-^fc. [0020] (ii)®flHlfcKiBSI«i:fBS««ftt*ft-¥- 

[00 151 i<0J:54«Wt=*o-Ctt. «#*>409UR "T4fc«)fcll, 33efl5S8-C*4». TiSrTfeSfflrt-C- 

*m^4JaTWjftfc«v^ttllB35(H^t*i*v ft-SffitomZhizX 9. Nb^Laves ffiffifflfrWILo 

ammfctz r t ii«>T 4*rea 9 . «7Ji8»#t« t . 

JITfifilBkOA^-fy^iBilLffiBiafStjh-riii:^ 30 Nb:0. 10 -0.40%. Ti: 0.05-0.30%. 
*»CfT*rfVCH*. i<0J:-3«rare»«S««Lfc* [002 1] (ill) Ti/S>15, C/S>0.5 tthZ. 

-r4;fci::5r9. iWfc>*feMW;:fcfc«r*. 4£fc**C$, £McJ:9S<3ffl£i:HiiW:ffl*ca'« 

aBSaWft^v^fcLTt. «aw)409L36-CI±. '>U Jnltt. Mtt. &$«fe14tf*&#"t'£. 4£. 

^*fc*trf«^^»H»^«^4fcW«t6«»v^ @^CW^cJ;-p-CS*S B B B L^-r< : 5rl»t*t. Nb£ 

;HgH<7)^- h-yaWt^WBia&m-f 4*J**l*** [ 0 0 2 2 ] (IvW (CJt^Laves fflJBl^il&KO/hS^ 

4. 4fc. BjfBSKWjStfe^Tt, 600 •C&«i.4J; W$r. «6«tyBt. 0.1 -2.0 %mothZblzXD. 

ozmw&T&mismi-t *w±. Ti»<7)409L^wt4 40 -jf»Kaa8««»*nir«t , *4w4:. 

T1iBH*5*ofc. [0023] C^tC *IH»«llk-r*i:i*tt. * 

[0016] C : 0.015 N : 0.015 XHT. Si : 0. 

[jra^wftuj: o t-t mm] fWRto-mMtmn so— 1.50%. Mn : 0.8 %wt. cr : 11.0-21.0%. ai : 

(i. £ 3 Lfc^*ST#r^lf^li^^iL-C. ftST^W 0.01-0.10%. Ti : 0.05-0.30%. Nb : 0.10-0.40%. 

mm. k?s^k. «*9«tt. «isa«*tt^-mtt cu : o -o.so%. m ■. o -o.so%, w : o -2.00%. 

fcl>Ti"HJ<0tti8*irt47i?'f h*XfVW^i S: 0.020 %\Xf. ?siiXV^SWfm»: BW*»^)R 

SlS«1-4^hT'J>4. 4ft«5rffL, Ti/S>l5. C/S>0.5 SrSlfcL, « 

[00 1 7] #»E^<fc 9£f*fi*5rIWIi, ^(f600 +tTi-C-S^£»WffiL*:^£^®fc-f 4W 

iCfth. 950 X:WTcOiS?a«S^f^#iB^T^WiHk Kfkttfc »iH**fc»ifc7 x 5 >f > 

ttfc«ii5SKfctcffih.Jt7x7'f h^fyi'^l. ^ 50 l>4. 
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[0024] ismajR&itb . x 

#X/71-T-£>4. 

[ 0 0 2 5 ] $ t>tz . *S3l*i:IIJlMfctti3 

*»^3RW»"C*'), *ft«¥fJfl*«T*4. 10 
[0026] 

[00 27] N 

ttJ^Ttt, TifcfcfcfcTi-C-SSWH£ft£flfl£U 20 

±. #*L<lil/2 flMTCfeS. CcD±H£0.015 Xfc 
U N«JiPS^0.015 %fc-f4. ff4L<tt. C. N£ 

0.010 %OTT'*>4. 
[ 0 0 2 8 ] Si :Siti. ^Pft^iDtffV^tJj:^ 

U IHWfctttWKcartWii:**:, *#£10~-20% 

[ 0 0 2 9 ] H 1 (i. asW6JWt«t*JJt&13Cr*7 30 
i7-f HXr>-W^iH^900 'CTSi**jiSr^S*!t 
fc d^SMfctBft^kSr'K't. 1 XMtfc J: 0 BSHktt«0 

o.8o%ja±. i.5o%OTfc-rs. ;*ui. ga+si*#o. 

hMzWtobtlifZihX'b') . ttz, 1. T«S 

4. #£L<ti0.80M.30%T'&4. 
[0 0 30] Mn:Mnt±, _hBRSr0.8 %l-$h. IH*<7)Mn 40 

tt, 0.6 %J2TFC*4. 

[0031] Cr:Cri2. IS^TfiS^^TC^T'J. 0 . 

?t>& . ii.o%*sir«Sfflt'^a^xrjr-;i<(5»m 

4fctf>. TKSrll.O%fc Lfe. Cri^^g, srST'CD 



%it4. ffiHSHte, 12.0~19.0%T*4. 
[003 2] Nb:Nbli» Ti. ZrfcSr&A/C. «J+C££ 

mtt=i3tt4isii«a*fc«wiu a*fttJ:sw 

B^^J:4S»dra«ft*i*r*4. *%BBiit= 

IWiCIJ, ft{SRao.lO%JiLh«O^P* J ^fc^4. 
[00 33] U>>L&#£>, -tTCtt^fLTV^id 
fc. NbcO#^ti900 *CWT, 600 mJi^iBJSttCffiffl 
U:KC. Laves ffi (Fe2Nb)££j£Ll50 'COTfcOlS 
1t$r^L<^t;§-<i-4C:fc* < J)4. «flSQ!8 

^bfeitf^EPRjiW^-T'^K *>4v^igij» 
JBRV - * -^h'fci^aVhAM rtcffl v »4 <7>fc# 
3«*lif*a«LJ:dft4t><0-C*)4**. C^^^ffl 
*ti3*t4 J: 3 fc, a»WiS*'CO««Ii:#il* , « 03B 

[0034] 0.01C-13Cr-lSi-0.1Ti-0.0 
lN*ttJV^-C*+«Wb**SEft;5*T. Laves «*fffifc 
lillflfllfcHfeBWitttWUfc**. Nb**>0.40%2:fflx 

4ifcS-«H2L«:. 

[ 0 0 3 5 ] 600 *CxlO0OhrB^W*fflv^25 

TCWs/^/l'brHWiWWSRSr^t. 0.40%^ffli-C 
Nb*<#?E-r 4^l={iHffl±^Si:^4 £ fc **W8S*i 

[ 0 0 3 6 ] 03K. JJBN«Bft*rfctJ*t4 . 600 *Cx 
1000hri»tra^600 XJ^giSIHWK*^. BtSW&OaiS 

SriSL^. Uves *KJ:4IM:<iOWW)^*V^Nb*-C* 
S0.40%OTt'{i:. ffi«ftaE<OftT*^*v^ ^ 
tv»4. 

[ 0 0 3 7 ] Ti : Titi. M>b%t>A,Tm<¥C , 

Kii»t4W«[*J»4tt*iS»Sli:4. £^»i0.05% 
ia±<0jfiBD"C5Sh.4. ^ULht^V^aaialis Biffi* 5 

-CJbRSSr0.30%i: L?t. 

[0038] *fK8fc*Jlr>T<aTitt, Nbtc7)^^!)P7C 
3Ri:LTfflO/5*l4. NbfcTi5r«^-®lDL^^c(±. 

SBiaCiiV»TNbtH"3tf5TittCt|j*l^ (Mb. Ti) 
(Nt>> Ti) JMHMi. Nb3b4V^<iTi 
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C. N^^L&t^ilSUnterstitial Free fttf) # »liSr£ L<&V>. 

$i£$*is. dtLti osJUJi^Kt^osff^irai [0046] *fww=fcv^TW{4aairt&«^. ftiasa 

14, «»tt**ft4»fL*. *f6H^i 3(cSi**l%tfftfc SaW*WBS*i40.lO%*TIHfc U SBtttt^? 

J8fc-C*4%&fc»i, Wtfc&OWvfc*), .I<0«£ ^71pMHiaBi*lteL«rV«.00X«:±Ki:'t*. *7 

[0039] H4(4*JBH<0«HP , 3lsJ:^WkOHl 110. 30-1. 50%"?** . O (ttk) tt^T*Wt 

^•tiufttov^, <x>6oo °cxiooohr«p^f^)6oo -c^i urc****. iHWkttfcWttaMMitawrf- fcft, a 

5g5fi^*il50 N/inm* ©600 °Cxl000hrB# 10 4 U^OMfc LTliO.005 %OTT-J>4. 

im075rC0BWBifi2M/c* JaJb"C*iffl*W. [ 0 O 4 7 ] Ti t S : fcfc, *5WWB<0*& &1#&T'*> 

tffc®fflffifc6W**»5a\ o2 OWttttfatf&aS 4Ti t S«0*«!MW=^>v»-CS6^4. *#9MPH=tNvt 

WIS:, M+TiMfcitWJMlrSBlU*:^?^-?**. 0 ti. Ti : 0.05-~0.30%i: U Ti/S>15£»fc-*S£0. 

+. 9MWHW±3&)®^0tt2VttWf&.-tl 020 %WT2T'2:-t4. dtiSrSlsttSM^TTOllW. 

Ti , mcoms&mcomx t> t . 0033% t * * . 

[0040] Al :«t. *ftM(C&ft4AltthflMll= [0048] HRMICtt. **&B362- 14626 

■ontWH-t. Mtt. Sii§£#o.80%kLL. 1.50%W «B+fcfcfl»=BaS*vCV>*J:dfc. siifl+T* 

«mt*a^4fca«=*air*-4. iMi-o**. *fWH#^tt, ajE*«Ti**ftrf4i 

[004 11 H5U:. 13&-1.2SijR<*>7x?-f h»X 20 1 1 . flWif^fcWHfrC* &8I*S£-Ti/S>15 

xyi/X«i(?>900 -CX200 h. *»+T<0^^-A*J« t\ ±H£0.020 %t3Tb*MzW*tlZ tX\ M*t* 

*fc*ff4«+AlJK0||W*SP"*\ Al**Siaarf5t-5 S«r«WK«i&&Ti-C-S»OTiaWrtE*fcLTil5e 

*vcx * wl^MBMJiJ^KS^ ^ 4 . Zttii . Al -^S^fctcJ; "9, SsfflcSft L&Bt(cf§S>*i4^i&*tttiy 

WSdigarafcJ: 0 , ftmMMfotfKktl* X^r-Mt ±t®h.fc#fi*^^#t* £ k Sr&flUS,, Ti -C - S 

"fit^JW" J;'3fcl/tH*S*l4£i:fciBHL.-0* »#A«^MElWi. 100(rc«ftifiOiBflE«KtJ^"Ct>3R 

Sit * «BLT ^5 . WtSSTCft 0 - a*M"4 ittct 4«l«fctt<D2tffoD 

[0042] *#5reU. »+AliSr0.01%JjJLh, 0.10 ■Hfcfc'JfcO*. 

XHTkLfc. mil 0.01%IIS<7)«;lAlT'i>*<O& [0049] ifc. «4«t««fc»IW4Ti-C-S* 

4. «+fcMOAl3S*fiR5rt-4itfcJ:4Wffl [ 0 O 50 ] Ti-C-saWrtE*e34«ti 

r<&5***a#*4»***-$-4. 0S»Cj5(««jH-*k , Nb*ft»ifc LTH*S*t*v^H 

[ O 0 4 3 ] 06 13Cr-1.2Si-Nb 5RO700 tTOI ^A^SftTft^S^fcfltfTf 4 k£K* #&,PbL 

wamauE&kt. ^m^zi^x. sffisaflWhtK* w«fc*oiMB&*tt*artw-4. ib§c 

4ffi|6j(c*> 0 . »«W5Wtt*4>tffca!!«»1»ttiS»t OjfcMi, LTjDXtt. J©E*tt$r&#1-4. 

wnx-hh. AiMfcL-c, fliL^kflws^aaia [oosn Ti-s^ra^^tm-c-s^ra^ 

ti. 0.02~0.08%T'£>4. fcflfitiStfSfctl. fflSflfclOBOmt. 1180*COTW 

[0044] Ciu Ni : CufcNiU, ^?fi?l5S5S«^ft^4 iBBEWei WXhffi^Lf^tffi©!niI-ril(f i< . 

TCST'^S. ^nFFWfti: LT^ALT < 4S 40 [ O O 5 2 ] H7 (a) . (b) |£ % flt^?No.50ffljS OR 

SOiSft^Cu, Ni fc^ftlRft-C****. JffiL<l«fl MR. « 1 ) <7)«^S?rll50 , CjD»L^WflC . Ti NWiS 

•ffLOTK(io.io%-c*>4. WFtc. mmmnmnxt miz^itziuctSz nxi/ (m> % TDWjfffflW*^^ 

llffiatiFt:«SST*4. 0.80««TttA«aMfc^*4« 7tTft. 

lei 9llflrt-4«^4 s ft4fcft. *ft<e*UJ8£0.80% [0053] 08tc. 07<O%g-O*faH»Srfl:WtC«r 

[004 5] W : Wt,RffMasjD7C^T-3 t .0. 7x7^ B8»**^. B8J£»^T. JP^iagHOOt;. 115<rCs 

jiUryU^IHtfcv^Ttt, ffl^H^7cST'J> -5tl 1 2 0 0*C, 12 3 OK;T1*II£EJELfctmS: . 
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[0054] £OJ33I£09 „ HlOfc^f. 09 . 010 
<fc^ tftiJSJu ■«r*>'feTi-C-saWWflW^vMJ 

*. ft*tJDi4*4»tf» Nb. Tia^jsantTi- 
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